Abstract
X-linked severe combined immunodeficiency (XSCID) is caused by mutations of the common gamma chain (γc) and usually characterized by the absence of T and natural killer (NK) cells. Here, we report an atypical case of XSCID presenting with autologous T and NK cells and Omenn syndrome-like manifestations. The patient carried a splicesite mutation (IVS1+5G>A) that caused most of the mRNA to be incorrectly spliced but produced normally spliced transcript in lesser amount, leading to residual γc expression and development of T and NK cells. The skin biopsy specimen showed massive infiltration of revertant T cells. Those T cells were found to have a second-site mutation and result in complete restoration of correct splicing. These findings suggest that the clinical spectrum of XSCID is quite broad and includes atypical cases mimicking Omenn syndrome, and highlight the importance of revertant mosaicism as a possible cause for variable phenotypic expression.
Introduction
Omenn syndrome (OS) is a peculiar immunodeficiency characterized by erythroderma, lymphadenopathy, hepatosplenomegaly, eosinophilia, hypogammaglobulinemia, elevated serum IgE, and activated/oligoclonal T cells. 
Study design

Patient
A 5-month-old Japanese boy from non-consanguineous parents was hospitalized because of failure to thrive, protracted diarrhea and hypoproteinemia. He developed generalized erythematous rash and alopecia at 1 month of age ( Figure 1A 
Cellular and molecular studies
Cell isolation, fluorescence-activated cell sorting (FACS) analysis for the common gamma chain (γc) and T-cell receptor (TCR) repertoire, spectratyping, microsatellite analysis, and mutation analysis of γc were performed as described elsewhere. [11] [12] [13] [14] [15] The purity of the sorted CD4 + T, CD8 + T, CD19 + B, and CD56 + NK cells 
Results and Discussion
The patient's clinical findings were reminiscent of OS. However, he showed neither mutation in the RAG genes (data not shown) nor severely restricted TCR repertoire ( Figure 1E-F Similar results were obtained from the study in another case of atypical XSCID with poorly functioning peripheral T cells. 16 The presence of circulating T cells offered us a unique opportunity to establish Tcell lines from XSCID. Unexpectedly, FACS analysis showed a significant fraction of cells with normal γc expression among his T-cell lines ( Figure 2E ). Therefore, sequence analysis was performed using the cloned T-cell lines. We found the IVS1+5G>A in DNA from the γc-defective clone (#3-4), whereas DNA from the γc-expressing clone (#3- This lack of in vivo selective advantage is in contrast to a previously described XSCID patient with revertant T-cell mosaicism in whom a reasonably diversified TCR repertoire was generated from a single T-cell progenitor, resulting in a mild clinical course. In summary, our studies indicate that the clinical spectrum of XSCID is broad and includes immunodeficient patients mimicking OS. In addition, the detection of the revertant T cells caused by the second-site suppressor mutation makes our case a second example of genetic reversion in XSCID and highlights the importance of somatic revertant mosaicism as a possible cause for atypical clinical presentations.
For 
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